SOLE INVENTOR 



"EXPRESS MAIL" mailing label No. 

EV323781317US. 

Date of Deposit: January 21, 2004 

I hereby certify that this paper (or fee) is being 

deposited with the United States Postal Service 

"EXPRESS MAIL POST OFFICE TO 

ADDRESSEE" service under 37 CFR §1.10 on the 

date indicated above and is addressed to: 

Commissioner for Patents, Hpx Patent Application, 

P.O. Bj><5So, Ale^ndakfVA 22313-1450 




Richard Zimmermann 



APPLICATION FOR 
UNITED STATES LETTERS PATENT 
SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

Be it known that I, Stephanie Marie Law, a citizen of the United 
States, residing at 3413 Sugar Pine Drive, McKinney, Texas 75070, have invented a 
new and useful PRESSURE LOADED PILOT SYSTEM AND METHOD FOR A 
REGULATOR WITHOUT ATMOSPHERIC BLEED, of which the following is a 
specification. 



PRESSURE LOADED PILOT SYSTEM AND METHOD FOR 
A REGULATOR WITHOUT ATMOSPHERIC BLEED 



FIELD OF THE DISCLOSURE 
[0001] This disclosure is related generally to methods and apparatuses for 
controlling regulators and, more particularly, to improvements in systems and 
methods for operating pressure loaded pilot valves for regulators. 

BACKGROUND OF THE INVENTION 
[0002] Fluid handling systems that include regulators often include a pilot 
valve to facilitate control over the regulator. Often, the fluid used in the pilot 
valve is the same fluid that is being controlled by the regulator. For example, 
if the fluid being handled by the regulator is natural gas, a portion of natural 
gas may be diverted to be used in the pilot valve to control the regulator. 
Loading pressure in the pilot valve is used to adjust the set point of the system. 
The loading pressure must be reduced when the set point needs to be lowered. 
Many systems accomplish this by bleeding excess fluid to the atmosphere. 
However, bleeding excess fluid to the atmosphere may be undesirable in some 
situations, such as when natural gas is used as a loading pressure fluid for the 
pilot valve, because of possible adverse environmental effects, and/or the 
additional risk of fire, if the bleeding of excess fluid occurs in a confined area. 

SUMMARY OF THE INVENTION 
[0003] A pressure loaded pilot valve system for a regulator valve includes a 
regulator valve connecting an inlet line carrying fluid at an inlet pressure to an 
outlet line carrying fluid at an outlet delivery pressure. The system further 
includes a servo control valve assembly, a pilot valve assembly, a supply line 
connected to the servo control valve assembly, carrying fluid at a supply 
pressure, and a pilot loading pressure line connecting the servo control valve 
assembly to the pilot valve assembly, carrying fluid at a pilot loading pressure. 
An exhaust line connects the servo control valve assembly to the outlet line, 
carrying fluid at an exhaust pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0004] FIG. 1 is a schematic representation of a pressure loaded pilot valve 
system for a regulator valve; and 



[0005] FIG. 2 is an enlarged schematic view of a servo control valve 
assembly that may be used in the system depicted in FIG. 1 . 

DETAILED DESCRIPTION 
[0006] With reference initially to FIG. 1, a pressure loaded pilot valve 
system, generally indicated at 10, includes a pilot valve 12 operatively 
connected to a regulator valve 14 and a servo control valve assembly 16. The 
servo control valve assembly 16 may include a commercially available servo 
control valve, such as the QB2T servo control valve, available from 
Proportion- Air, Inc. 

[0007] A main supply line 1 8 provides fluid flow at a supply pressure level 
to the regulator valve 14, and a main outlet line 20 leads from the regulator 
valve 14 and carries fluid at an outlet delivery pressure. A pilot supply line 22 
connects the main supply line 18 to the servo control valve assembly 16. 
[0008] A filter assembly 24, that may include a water separation capability, 
may be connected to the supply line 22 and the servo control valve assembly 
16 by a servo supply line 26. A pilot control line 28 may connect the pilot 
valve 12 to the main outlet line 20 and may also be connected to the servo 
control valve assembly 16 by a servo exhaust line 30. A pilot loading pressure 
line 32 connects the servo control valve assembly 16 to the pilot valve 12, and 
a main valve loading pressure line 34 connects the pilot valve 12 to the 
regulator valve 14. A fixed restrictor 35 may.be provided between the filter 
assembly 24 and the main valve loading pressure line 34. 
[0009] With reference to FIG. 2, the servo control valve assembly 16 may 
include an electronic control unit 36, that may be operatively connected to a 
supply pressure solenoid valve 38, an exhaust pressure solenoid valve 40, and 
a loading pressure transducer 42. Each of the solenoid valves 38 and 40 may 
be a two-way normally closed solenoid valve. The loading pressure 
transducer 42 senses the loading pressure in the pilot loading pressure line 32. 
The servo control valve assembly 16 may be provided with external control 
signals through a control cable 44 and may be provided power through a 
power cable 46. 

[0010] In operation, the pressure loaded pilot valve system 10 may operate 
as follows. The pilot valve 12, which may be a spring-to-close device, is used 
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to actuate the regulator valve 14. For example, the regulator valve 14 may 
include a diaphragm 48 that is operatively connected to a valve plug 50, and 
the pilot valve 12 may be used to adjust the fluid pressure in the main valve 
loading pressure line 34. 

[0011] More specifically, the pilot valve 12 may include a pilot valve spring 
52, surrounding a pilot valve puller post 54. The pilot valve spring 52 may be 
adjusted to a desired bias set point. The pilot valve spring 52 may be placed in 
compression between a stationary cup-shaped portion 56 of the pilot valve 12 
and an adjustable stop-nut 58 that may threadably attached to the pilot valve 
puller post 54. The pilot valve puller post 54 may be attached to a pilot valve 
diaphragm 60 and also to a pilot bell crank lever 62. A first leg 64 of the pilot 
bell crank lever 62 is pivotally attached to the pilot valve 12 and a second leg 
66 of the bell crank lever 62 is pivotally attached to a pilot valve stem 68 that 
carries a pilot valve plug 70. 

[0012] With the aforementioned arrangement, the pilot valve spring 52 
urges the pilot valve puller post 54 and the pilot valve diaphragm 60 to the 
right as oriented in FIG. 1, thus urging the pilot valve plug 70 toward a closed 
position, via the pilot bell crank lever 62 and the pilot valve stem 68. If 
sufficient fluid pressure is applied through the pilot loading pressure line 32 to 
the pilot valve diaphragm 60, the pilot valve diaphragm 60 urges the pilot 
valve puller post 54 to the left as oriented in FIG. 1 , thus urging the pilot valve 
plug 70 toward an open position, via the pilot bell crank lever 62 and the pilot 
valve stem 68. 

[0013] The fluid pressure in the pilot loading pressure line 32 may be 
adjusted to a desired set point of the pressure loaded pilot valve system 10. 
The fluid pressure in the pilot loading pressure line 32 may be used to 
overcome the spring setting of the pilot valve 12, and thus the fluid pressure in 
the pilot loading pressure line 32 will be greater than the fluid pressure in each 
of the main outlet line 20, the pilot control line 28, and the servo exhaust line 
30. When the set point needs to be lowered, excess pressure in the pilot 
loading pressure line 32 may be vented by opening the exhaust pressure 
solenoid valve 40. Rather than bleeding this fluid to the atmosphere, which is 
undesirable, due to waste, pollution, etc., especially when natural gas is used 
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as a working fluid, it may be sent downstream into the main outlet line 20 via 
the servo exhaust line 30. 

[0014] For example, if the pilot set point is less than zero (vacuum) the pilot 
loading pressure will overcome the spring force to control the downstream 
pressure at a positive pressure. Specifically, if the spring set point is minus 5 
psig and the loading pressure is 1 5 psig, then the control outlet pressure would 
be 10 psig. 

[0015] While the present invention has been described with reference to 
specific examples, which are intended to be illustrative only and not to be 
limiting of the invention, it will be apparent of those ordinary skill in the art 
that changes, additions, or deletions may be made to the disclosed 
embodiments without departing from the spirit and scope of the invention. 
[0016] For example, if desired, the servo control valve assembly 16 may be 
combined with the pilot valve 12 into a complete package. 
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